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WHAT IS CT ATMEDIS: 




A compound of the formula; 
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wherein: 

is a meVber selected from the group consisting of hydrogen and 

optionally substituted Ci-Ck-alkyl; 

r2 is a memb\r selected from the group consisting of amino and mono- or 
di-substituted amino wherein the substituent is a protecting group; 
is optionally substituted Ci-Ce alkyl; 

R^ is a member selected from the group consisting of hydrogen and L; 

L is of the formula 



R^oXCH; 




wherein: 

r5 is a member selected fromihe group consisting of hydrogen, hydroxyl, 
and substituted hydroxyl wherein the substituei^t is a protecting group; 

R^ is a member selected from the ^roup consisting of hydrogen, 
phosphoramidite, an H-phosphonate, a methyl phoWnate, a phosphorothioate, a 
phosphotriester, a hemi succinate, a hemisuccinate coWently bound to a solid support, a 
dicyclohexylcarbodiimide, and a dicyclohexylcarbodiiVide covalently bound to a soHd 
support, a hydroxyalkyl, and a hydroxyalkyl covalently \ound to a solid support; and 

r' is a member selected from the group consisting of hydrogen, a 
phosphate, a triphosphate, and a protecting group; 

with the proviso that R' and R^ are not simultaneously L. 

2. A compound in accordance with claim 1 Werein R' is hydrogen; 

r2 is a member selected from the group consisting\of amino, mono-, and 
di-substituted amino wherein the substituents are members selected from the group 
consisting of benzoyl, isobutyryl, phthaloyl, di-n-butylaminomethylWne, 
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Sdimethylaminomethylidene, p-nitrophenylethoxycarbonyl and 
cWtoethy 1 aminomethy 1 enamino ; 
R" is L; 

is a member selected from the group consisting of hydrogen, hydroxyl, 
hydroxy\bstituted with a member selected from the group consisting of trityl, 
monometAytrityl, d.methoxytrityl, tetrahydropyran-l-yl, 4-methoxytetrahydropyran-4. 
yl, i-(2-chlorYmethyl)phenyl-4-methoxypiperidin-4-yl, t-butyldimethylsilyl, p- 
nilrophenylethy\ulfonyl, tetrahydropyranyl, 4- methoxytetrahydropyranyl, 2-nitrobenzyl, 
9-phenylxanthen-9yi and p-nitrophenylethyl; 

R^ is Viember selected from the group consisting of consisting of 
hydrogen, phosphoramkte, H-phosphonate, hemisuccinate, and hemisuccinate 
covalently bound to a soliX support; and 

r' is a membW selected from the group consisting of hydrogen, trityl, 
monomethoxytrityl, dimethoxVyl, phthaloyl, di-n-butylaminomethylene, 
dimethylaminomethylidene and tfmhosphate. 

3 A compoundXaccordance with claim 2, wherein R' is a member 
selected from the group consisting of aWio and an amino group mono-substituted by a 
protecting group selected from the group\onsistmg of di-n-butylammomethylidene, p- 
nitrophenylethoxycarbonyl, and dimethylanW)methylenamino, 

r' is a member selected from t\group consisting of hydrogen, hydroxyl 
and hydroxyl substituted with a member selectekom the group consisting of 
dimethoxytrityl, tetrahydropyran-l-yl, t-butyldimeJKylsilyl, 2-nitrobenzyl, and p- 

nitrophenylethylsulfonyl; 

r' is a member selected from the group ^nsisting of hydrogen, ^- 
cyanoethyl-N-diisopropyl phosphoramidite and a hemisuJ^nate covalently bound to 

controlled pore glass; and 

r' is a member selected from the group consisth^ of dimethoxytrityl, di- 
n-butylaminomethylene, and dimethylaminomethylidene. 



4. A compound in accordance with claim 2, wherein R^ is a member 
selected from the group consisting of amino and an amino group mon\substituted by a 
protecting group selected from the group consisting of di-n-butylaminori^thylidene, p- 
nitrophenylethoxycarbonyl, and dimethylaminomethylenamino; 
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By 



5 \ is a member selected from the group consisting of hydrogen and 

6 hydroxyl substituted with a member selected from the group consisting of 

7 dimethokytrityl, tetrahydropyran- 1 -y 1, t-butyldimethylsilyl, 2-nitroben2yl, and p- 

8 nitrophenyWhyl; 

9 is a member selected from the group consisting of hydrogen and JS- 

10 cyanoethyl-N-dii^propyl phosphoramidite; and 

11 is^ member selected from the group consisting of hydrogen and 

12 dimethoxytrityl. 

1 5. A compound in accordance with claim 2, wherein R^ is a member 

2 selected from the group consis<^ing of amino and dimethylaminomethylenamino; 

3 R^ is methyl; 

4 R^ is hydrogen; 

5 R^ is ^-cyanoethyl-N-d^isopropyl phosphoramidite; and 

6 R^ is dimethoxytrityl. 

1 6. A compound in accon^nce with claim 2, wherein R^ is amino; 

2 R^ is methyl; 

3 R^ is hydrogen; 

4 R^ is y9-cyanoethyl-N-diisopropyl ph^phoramidite; and 

5 R^ is dimethoxytrityl. 

1 7. A compound in accordance with claipi 2, wherein R^ is amino; 

2 R^ is methyl; 

3 R^ is hydrogen; 

4 R^ is hydrogen; and 

5 R^ is hydrogen. 

1 8. A compound in accordance claim 2, wherein R^ 

2 dimethylaminomethylenamino; 

3 R^ is methyl; 

4 R^ is hydrogen; 

5 R^ is >S-cyanoethyl-N-diisopropyl phosphoramidite, and 

6 R^ is dimethoxytrityl. 



A compound in accordance with claim 2, wherein R^ is amino\ 
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is methyl; 
is hydrogen; 

\ R^ is y?-cyanoethyl-N-diisopropyl phosphoramidite; and 

\ R' is a triphosphate. 

\ 10. A compound in accordance with claim 1, wherein; 
\ R' is optionally substituted Ci-Ce alkyl; 

V is a member selected from the group consisting of amino, mono-, and 
di-substituted amino wherein the substituent is a member selected from the group 
consisting of benzoV isobutyryi, phthaloyl, di-n-butylaminomethylidene, 
dimethylaminomethyll^ene, p-nitrophenylethoxycarbonyl and 
dimethylaminomethylena&iino; 

R^ is optionally substituted C1-C5 alkyl; 
R' is L; \ 

R^ is a member seWed fi-om the group consisting of hydrogen, hydroxyl 
and hydroxyl substituted with a meVer selected from the group consisting of trityl, 
monomethoxytrityl, dimethoxytrityl, t^-ahydropyran-l-yl, 4-methoxytetrahydropyran-4- 
yl, l-(2-chloro-4-methyI)phenyl-4-methdWpiperidin-4-yl, t-butyldimethylsilyl, p- 
nitrophenylethylsulfonyl, tetrahydropyranyV 4- methoxytetrahydropyranyl, 2-nitroben2yl, 
9-phenylxanthen-9-yl and p-nitrophenylethyl\ 

R^ is a member selected from theVoup consisting of hydrogen, H- 
phosphonate, phosphoramidite, hemisuccinate, anXhemisuccinate covalently bound to a 
solid support; and \ 

R^ is a member selected from the group Consisting of hydrogen, trityl, 
monomethoxytrityl, dimethoxytrityl, phthaloyl, di-n-butylWninomethylene, and 
dimethylaminomethylidene. \ 

11. A compound in accordance with claim ikwherein R' is methyl; 

R^ is a member selected from the group consistingV amino and an amino 
group mono-substituted by a protecting group selected from the gro\ consisting of di-n- 
butylaminomethylidene, p-nitrophenylethoxycarbonyl, and \ 
dimethylaminomethylenamino; \ 

R^ is methyl; \ 
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\ rMs a member selected from the group consisting of hydrogen, hydroxy! 

sX and hydroxy! substituted with a member selected from the group consisting of 

9 aimethoxytrityl, tetrahydropyran-l-yl, t-butyldimethylsilyl, 2-nitrobenzyl, and p- 

1 0 nitiW)henylethylsulfonyl; 

11 \ is a member selected from the group consisting of hydrogen, ^- 

12 cyanoetn^l-N-diisopropyl phosphoramidite and a hemisuccinate covalently bound to 

13 controlled ptore glass; and 

14 is a member selected from the group consisting of dimethoxytrityl, di- 

1 5 n-butylaminometHylene, and dimethylaminomethylidene. 

1 12. \a compound in accordance claim 10, wherein R is methyl; R is a 

2 member selected from tfte group consisting of amino and an amino group mono- 

3 substituted by a protecting group selected from the group consisting of di-n- 
* 4 butylaminomethylidene, p-nitrophenylethoxycarbonyl, and 

5 dimethylaminomethylenamino; \ 

6 R^ is a member selected from the group consisting of hydrogen and 

7 hydroxy! substituted with a member sa^cted from the group consisting of 

8 dimethoxytrityl, tetrahydropyran-l-yl, t-Wyldimethylsilyl, 2-nitrobenzyl, and p- 

9 nitrophenylethylsulfonyl; \ 

10 R^ is a member selected from the group consisting of consisting of 

1 1 hydrogen and )8-cyanoethy!-N-diisopropyl phosphoramidite; and 

12 R^ is a member selected from the group consisting of hydrogen and 

1 3 dimethoxytrityl. \ 

1 13. A compound in accordance with claim 10, wherein R^ is methyl; 

2 R^ is a member selected from the group consisting of amino^d 

3 dimethylaminomethylenamino; \ 

4 R^ is methyl; 

5 R^ is hydrogen; \ 

6 R^ is y9-cyanoethy!-N-diisopropyl phosphoramidite; anas^^ 

7 R^ is dimethoxytrityl. \ 

1 14. A compound in accordance with claim 10, wherein KI is methyl; 

2 R^ is amino; \ 

3 R^ is methyl; \ 
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is hydrogen; 

isy9-cyanoethyl-N-diisopropyl phosphoramidite; and 
r"^ is dimethoxytrityL 

15. A compound in accordance with claim 10, wherein R^ is methyl; 
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R^ is methyl; 

is hydrogen, 
rNis hydrogen; and 



r'^ i^hydrogen. 



impound in accordance with claim 10, wherein is methyl; is 



2 dimethy laminomethy lenamino ; 



R^ is methyl; 
R^ is hydrogen; 

R^ is^-cyanoethyl^-diisopropyl phosphoramidite; and 
r"^ is dimethoxytrityL 

17. A compound in a\prdance with claim 10, wherein R^ is methyl; 




2 R^ is amino. 



R^ is methyl; 
R^ is hydrogen; 

R^ is^-cyanoethyl-N-diisopropyl pls^sphoramidite; and 
R*^ is a triphosphate. 



18. An oligonucleotide comprising oHp or more nucleotide monomers, 



2 said monomers having the formula 



wherein: 

R^ is a member selected from the group consisting of 1 
optionally substituted Ci-Ce-alkyl; 



;en and 
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is a member selected from the group consisting of amino and mono- or 

8 \di-substituted amino wherein the substituent is a protecting group; 

9 \ is optional substituted Ci-Ce alkyl; 

10 \ RMsL; 

11 \ L is of the formula 



R^O-CH: 



13 wherein: 

14 is a merhi>er selected from the group consisting of hydrogen and 

15 hydroxyl; 

16 rSs a memberVlected from the group consisting of hydrogen, a 

1 7 phosphate, a phosphate covalentiysattached to a nucleotide, a phosphate covalently 

18 attached to a nucleoside; a hemisuccWte covalently bound to a solid support, a 

19 dicyclohexylcarbodiimide covalently b\ind to a solid support, and a hydroxyalkyl 

20 covalently bound to a solid support; and 

21 R*^ is a member selected from\he group consisting of hydrogen, a 

22 phosphate, a phosphate covalently attached to aN;iucleotide and a phosphate covalently 

23 attached to a nucleoside; 

24 with the proviso that R^ and R"^ are n^simultaneously L. 

1 19. An oligonucleotide in accordance N^ith claim 18, wherem: 

2 R^ is hydrogen; 

3 R^ is amino; 

4 R^ is methyl; 

5 R^ is hydrogen and hydroxyl; 

6 R^ is hydrogen; and 

7 R'^ is a phosphate. 

1 20. An oligonucleotide in accordance with claim 19, wfterein: 

2 R^ is hydrogen. 



21 . An oligonucleotide in accordance with claim 19 wherein: 
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is hydroxy 1. 

1 \ 22. An oligonucleotide in accordance with claim 18, wherein: 

2 \ is optionally substituted Ci-Ce-alkyl; 

3 \ R^ is amino; 

4 \ R^ is methyl; 

5 \ R^ is hydrogen and hydroxyl; 

6 XJl^ is hydrogen; and 

7 R\is a phosphate. 

1 23. \An oligonucleotide in accordance with claim 22, wherein 

2 RMs methyl and 

3 R^ is hydrogen. 

1 24. An oligoijucleotide in accordance with claim 22, wherein 

2 RMs methyl and 

3 R^ is hydroxyl. 

1 25. An oligonucleotid^in accordance with claim 18, wherein said 

2 nucleotide monomers are at the 3' end of said oligonucleotide. 



1 26. An oligonucleotide in accordance with claim 18, wherein said 

2 nucleotide monomers are at the 5' end of said oligonucleotide. 

1 27. An oligonucleotide in accordance with claim 18, wherein said 

2 nucleotide monomers are surrounded by 1 to 10 pyrimidii^ monomers. 

1 28. An oligonucleotide in accordance witlrsclaim 18, wherein said 

2 oligonucleotide is a member selected from the group consistingVf SEQ ID: 1, SEQ ID:2, 

3 SEQ ID:3, SEQ ID:4, SEQ ID:5, SEQ ID:6, SEQ ID:7, SEQ ID:SKSEQ ID:9, SEQ ID: 10, 

4 SEQ ID: 11, SEQID:12, SEQ ID: 13, SEQID:14, SEQID:15, SEQ 11^:16, SEQID:17, 

5 SEQ ID: 18, SEQ ID: 19, SEQ ID: 20, SEQID:21 and SEQ ID: 22. 

1 29. A method of detecting the presence, absence, or quWity of a target 

2 nucleic acid, said method comprising the steps of 

3 a)contacting said target nucleic acid with a nucleic acid probe w^herein said 

4 nucleic acid probe comprises compound of the formula: 
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erein: 



R' is a, member selected from the group consisting of hydrogen and 
optionally substituted OK-Cg-alkyl; 

is a meirai^r selected from the group consisting of amino and mono- or 
di-substituted amino wherein Nie substituent is a protecting group; 
is optionally siH^stituted Ci-Ce alkyl; 
R"* is L; 

L is of the formula 



R^O 




wherein: 

>5 



R is a member selected from the grou\ consisting of hydrogen and 

hydroxy!; 

R^ is a member selected from the group consisting of hydrogen, 
phosphoramidite, an H-phosphonate, a methyl phosphonateA phosphorothioate, a 
phosphotriester, a hemisuccinate, a hemisuccinate covalently bVind to a solid support, a 
dicyclohexylcarbodiimide, and a dicyclohexylcarbodiimide covaffently bound to a solid 
support; and 

R^ is phosphate; 

with the proviso that R^ and R"* are not simultaneously l\ located in said 
probe such that, when said probe hybridizes to said target nucleic acid saM compound is 
in a loop that does not participate in complementary base pairing with a nucleotide of said 
target nucleic acid; and 

b)detecting the fluorescence produced by said fluorescent nucl^tide when 
said probe forms a hybrid duplex with said target nucleic acid. 

30. A method of claim 29, wherein said loop ranges in length tiV>m 
about 1 to about 100 nucleotides when said probe hybridizes to said target nucleic ^id. 
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1 31. A method of claim 29, wherein said loop is an insertion in said 

2 nucleic a^id probe which is otherwise complementary to said target nucleic acid or to a 

3 contiguous sub^quence of said target nucleic acid. 

1 32, \A method of claim 31, wherein said insertion is three nucleotides in 

2 length and comprises twOsnucleotides each adjacent to said compound. 

1 33. A method of claim 32, wherein at least one nucleotide adjacent to 

2 said compound is a purine. \ 

1 34. A method of clahn 33, wherein at least one nucleotide adjacent to 

2 said compound is an adenosine. \ 

1 35. A method of claim 32, wherein at least one nucleotide adjacent to 

2 said compound is a pyrimidine. \ 

1 36. A method of claim 35, wherein at least one nucleotide adjacent to 

2 said compound is a cytosine. \ 

1 37. A method of claim 34, wherein said compound is bordered by at 

2 least two adjacent purines in both the 5' and 3' direction. \ 

1 38. A method of claim 37, wherein said adjacenroDurines are adenosine. 

1 39. A method of claim 31, wherein said insertion is\aid compound. 

1 40. A method of claim 31, wherein said insertion is selK 

2 complementary and forms a hairpin wherein said compound is present in thkloop of said 

3 hairpin and does not participate in complementary base pairing. \ 

1 41 . A method of claim 29, wherein the nucleotides comprisin^said 

2 loop are selected such that they are not complementary to the corresponding nucleotides 

3 of the target nucleic acid when said probe is hybridized to said target nucleic acid ano 

4 wherein said probe is complementary to at least two non-contiguous subsequences of Wid 

5 target nucleic acid. \ 

1 42. A method of claim 29, wherein said fluorescent nucleotide is \ 

2 present in a terminal subsequence of said nucleic acid probe wherein said terminal \ 
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3 subsfeq^ence does not hybridize to said target nucleic acid when the remainder of said 

4 nucleic aciat)fQbe hybridizes to said target nucleic acid. 

1 43. T^nethod of claim 42, wherein said terminal subsequence forms a 

2 terminal hairpin by hybridizkiion with a second subsequence of said probe such that said 

3 fluorescent nucleotide is present nva loop of said hairpin and does not participate in 

4 complementary base pairing. 

1 44. A method of claim 29^wherein said detecting comprises detecting 

2 an increase in fluorescence of said fluorescent nu^eotide when said probe forms a hybrid 

3 duplex with said target nucleic acid. 

1 45. A kit for the detection of nucleic aclUrnucleic acid interactions 

2 comprising a container, said container containing a compound\in accordance with claim 

3 1, and instructions for use. 
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